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Record earner on which a main data file and a control file have been recorded, method of 
and device for recording the main data file and the control tile, and device for reading the 
r rd earner 



The invention relates to a record carrier on which a main data tile and a 
control file have been recorded, the control data m the control file being Intended for 
eontroUmg ih« reproduction of representations of main data in the main data The dun eg or 
after read-oat of the main darn die. the main data file and the control data foe being 
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u>uoi hk u w c\; « <. n v. , »»i nd c i ptxO ^ 
from a main data signal in 
i« wine <_ ntrc ? is oem 



data fue is derived 




The nv farther relates to a device for recording files oa a record 
. v , d < c > s t v " ' > » > > > > v „ nC « <m 

a control file w be recorded a main data Signal and a control data signal respectively in 
I mi encoding rules which are identical for doth 



The 



tn an 



ratty, 



ecte:~ < * > . cs c S c cs 

t - ^ « , w , ok . < n a - s < , i<-< » 

v > u , < ! ^ - ' and dtlormatung «xteaiu " dat< 

oat > av >k - i - > f - eive ih 



Seen a record Tier t 



novices are v a * 1 v r < 
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files, fat e 
5 being fom 



r (ISBN 90501212P). 

ed CDI system, which enables main data 
1 on a Compact Disc, & picture data signs! 
'ith fee CD-I standard prior to redoing. 
stro [ <n ! ! i N e also reco de P s to e o d a:r 

ids control data signal eo eie with the saras 

formatting and encoding rules as applied in the conversion of u plcsyre i * t o signal 
!< 1 113 1 " 1 nctureda c s recorded can r>? road and rer esens om 
10 ot the «>\v-- v < m ,V w v o.ta Hie car be tep^ cod n nv , - , a ^ , i0 j CD t 

short read-om dene tor the pcturc data file. Howeveu the high hit rme daruvg i*Jing also 
:i 5 means that the m fc becomes aval eat the s gh 1 ate Since t is 
c«sto« % teaCD naye c npriss ac mpute systs fo s 



The use of such a computer system das the advantage that the CD4 player 
) >! * >ack is drat sued a co ater 

20 system is raider expensive. If arc CD i system is used exclusively for storing on a record 
..a e txe fk no Vu^ s i » 0" ev mrde io «i. -^cl-w 

photographic negatives or siides. it may be desirable to have a dedicated read deuce, 
« i h is capable only of reading ^ carriers on . . vud t m , ^ 
e t t<fo For processing the information rom the main data tile is then preten-ed 
25 io use a dedicated and hence cheape data process g an rather than a computer system 

^'wu >robk * <v f v _ v w \ 1 i centre ait m be 
used which is capable of reading in the control data from the control file, which is 

^>- ! ^ nt ^ ► ^ i v.. i v ♦ v m< e va.n^ k s.e 

am ro u t do not r v ir* he ne at nro t wn a h g t geahprrxes In* speed 
30: which means that a control unit witn a high signal- processing spaed *hfch is expensive, 
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has to be used merely for reading in the control data, 

; is an object of % invention to provide mesas cnJ a comparatively 
cheap dedicatee device * , < « s 

^ With respect re tee record carrier lids object h achieved In that the control 

data^ua v mr^ ; k« w t f«*^< o*u i « , v > , p ntc t 

greater than or equal to 2. 

With respect to the method said obie i sieved in mat ft derivi the 
control file a ce u o data goal is st.p! yed * «ch ca* u as | ache s of a ide ui mi 
10 control data bit groups each, n being an Integer muur than or equal to two. 

Witli resort to the devise &r recording said object is achieved In that toe 
device comprises means for supplying a control da-a signal c«opn«q? n cenvcuiive 
n , > , „ , er than or equal la two 

With respea to the device for iadmg said object js achieved In that the 
15 » * n j » i r »n 

packet received, to being smaller than a, 

Re,voh;v; d;e control data in the control tile as packet* of identical control 
data bit &om substantially redaees the amount of control data becoming available per 
unit of time dunng reading. Selecting one bit group lor each packet or a limited number of 
20 bit groups f v each p.wic v^acicdy reduces the required processing speed of the 

control unit while readingon the control data, which enables a control unit having a low 
ew v v ee t . h « op out » t v e 

v attractive embodimcj of the device h eed t record earner i 
charac sed it ; a ' oroprise clock estr i cans b derb g 

25 n. s * ' r Tpetthon 'ns^e. * n n >; 

one it * ^ s \ nc ^ ^ <- -seens \<« o ^ . - \ w ru- 

v > i * s ea^ taa ng-in at o c * * ; <, > t 

kg s> c < vie c! x v * 

\ ci abk? rover > m . oc i v < s, p t - c an he 
30 v dav -n ^ rx :o« u r t ,„ ca*r - » is cure; te;ve < Uu 
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men tee las^m^loaed. embodiment of the record carrier is used it is to be 
° * 1 s ' c repead uon 

10 st the bes n of every frame. This has the advantage th;u d mg rea<Hn of the coatro! 




eely after a waitl% ; :|fc ; 



A reliable synchronisation can also be obtained by me&its of an embodiment 
- > . o , ir i is characterised be 5;%- * t f , s enc-a-b * tr a 
20 plurality of consecutive frame syuehromsatioa bit being ananged at the beginning 
of each feme, which groups form a bit pattern which deviates born she bit patters 
formed by the control data bit groups of tbe frame. 




^ v «io \ Duteev .0 ,iU t I . < eases 

Nyr ; chr>a>?aoee nit b;el-g a ! ogte value, the Mgie values «f consecutive control data bit 



x " " 4 ^ ^ 5 « « < i k i « k s U* he freqe^ey ai 

which the packets recur. 
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£ stakes it possible to use a clock stgn&f of a 
signal value correspond^ «, the logic value of the synchronizing bits, xvrdcn results in a 
vary simple clock signal generation, 

A further or >oc s f the record car , * fi 
3 feme bit groups for enror-correeiioft purposes are added, which bit groups are m a 
predetermined relation with the control data bit groups in the fn 

use o jch a n can i kr soss&ie to s 

addition to the read in of control data serves to perform farther control tasks, In that case 
nterruptecl w perform archer control lasfc of richer priority, 
s control <feia is not read in completely, but this can be 
of the bit m . scs ^ 



Fhe mvmlxon will now be described in more derail, by way of e 
to Fibres ltd SL m whieb 
la, lb and leshowa$ 



i sysi 



nog *. f t . , >n o , 
residual coding to be used for i e coding of 



Figure ^ > , * o > v 

r , series of coded pictures of ? s ,v,- j ,o > < <> 

Figure 6 shows a format of a subfile containing a residu&Uy coded picture, 
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m I/mi tymi - 



Figure 8 shows a pi. 

Figure iO shows aa 
? <i ... playing p m 



of different pktms procsssisig factions, 
of a removal and ept • iu< don system 
10 accordance with preferonesi reproduction 



so em d carrier , 

& hku i Ltial repraducoo 

5 W a non-wolaide memory, 

sale pi coo o 
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Figure 18 shows tscordisg -isdt foi so. i the :> emre stooge system 
F^ut i« diagram* - u t-c R^v s x t , ^ 

Figure 20 shows a suitable organisation of the record earner if the picim 
sntoinauoo has e-een rccoidso ra ^vnlaace a CD-I format, 
25 Figures 21, 23 and 24 show suitable configurations of picture lines of 

has been divided loco blocks in accordance with a CD-I format, 

con%urahon shown in Fig, 21, 
30 Figure 25 shows ao example of a p 



wo n/mst 



Figures 26 and 2? 
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12 m which the mention can be 
unit I for seanrooo 




a record carrier 184 by t 
to recording the control unit 4 can apply m optional picture processing, for example to 
,< eorr ! .oa **> the coded pietise 

which are known pgr The recording unit 5 may comprise, for example, m optical a 
~ I * x > v « rap. g P cn> of 

opncal a t ; ... . > < >„al reard earner ^ " a - ;>> ^ , , - 
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Figure lb 

> aying rcprc&cntatt i } <■ < ' * -> * - - e , 

s s )C&'e i N e v.cii 12 The k rexes as , > rerstv^uu-wi s>s?cm 13 

of a control unit 7, Representations of ended pictures thus read can be displayed 00 a 

t i > s , ic e mo x 1 ! t o v , n " » v h 

for ,:s;o;::>k: forms cart of the control unit. 7. or an electronic mtage orieicr 9 for 
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ipute? system tor iha 
of the compkxuy of 



a hard copy 15 of a reputation of the read-out coded picture. Hie picture 
id reproduction system 13 may farther comprise as addidonal recording device 
n m oik , ^ s » c v t dwc£ ^ 

cwtoc&m >r editing 1 e control mi! n he piewt e retrieval and 
> ! ■> orapnse a computer system, for e^ara/e >v^o < 

Computer*, or a work station with suitable hardware m&. 
such a system is very suitable far the control task to be 
has thedr b m|5amtiveiy 
In general it is desirable to have sudt m aspen 
f9 

y sca»ea, the compu pseso d < cm 

* to th ® of a pttsooat computer or work station arc high m 
fMons to be perSwroea. In that esse it is preferred to 
east with a limited eomptttmg aM storage capacity and a 

Figure ie shows st a si p 
14, This simplified system 14 comprises a display unu 10 aad a pwtuse retrieval ami read 
ttn « compmjng am road unit 6. A control unit . n oomrohmg the reirievni ami mtu 
operation and, it applicable, s ;>mitco P mmn? processing ea be .iccommoeaied hi one of 
the units 10 and il, bat suitably in the nun II Wmm uv control urn u aeon nodateo ; 
the retrieval and read unit il a , acsoudc o emgkn, ^um us a sucmatd TV set 
o m mto not for die picture p 

v >C j. >,ti i { _ 0 n N lTor 



Asar 

shown in Fig. la an< 



r comparatively rage cost urn picture storage system 12 
i and repsodeeaon system 13 sho*n in Fig. ib 
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cr/ N n mi 



intorro&uon on ihs record earner in a p 



l format and order. Figure 2 >hoo.;i a 
ode* „ v hear dr, 

rercjenees !PL IPs, Hereinafter the tiles XPL ..,,IPn will be referred to as picture 
files. Moreover, a plurality of control files BS have to ressrsfcd. These files contain 

a ehkfn is used for controlling the read -out of the coded picture infonsatioR, for 
e of petfbnmng optional picture proo^r. o^ear. on, o\ <he pe .,ee ;v<orm^e 
f ~, t < _ i o-p O", ,m , s e< o„ .e,u x o o > ^ aee 11 



is to be nosed thai: pen ef the control date rosy be r 
this pan of the control data is the part relating specifically to the control of the read -out, 
I of the crated picture, hifonoadoa contained m the relevant 

0 file. The advantage of this is that the inquired control data becomes available at the 

1 at which it is needed, .Ljl at the instant at which the picture file Is read, 
Wt from the I - control files BB it may oi 

2 in a u ober of ; tss: \ recor i tl e$ svitb idditlon; I inh rmatio? . for example 
audio Information or - e m n o Such audio and/or text information may relate to, 
for example, coded picture information and can then he reproduced or displayed when the 
thei va xied u;c e lb atlon are displayed. The files wit) 
I ADD and may be r 




* a ph raids ol set files, 
s of the 

. In Figure 2 t 

suhSfes for hie picture file IP! hear the references TV/4, TV, 4TV, MTV, 64TV, 256TV 

* ^ h „ \ , . ?• <^enO™oe c: i ^ .->Uf ^ * i «™ u 

e > xrdipg s* s osnsntiK>v > v < v ^ <ds v ^ 

r 8 pixe subtile TV/4 tepre h 

scanned p.* \ m t e' h v uoe has 

c : s » ^ c repv^ 

b> the subfile fV the suhl es 4TV> 16T\ } 64 1 \ an 1 25f fV 



>€i si n mi 5 



by a 



facto *f2 I 8 and 16 respect mfemblj he s esare rtanged s« g 
mat < resolutions of * reprmemadom defined by the successive coded pictures increase 
(imeady) in steps of 2, During reprc^ductloa, when the eonsecubva subfiles are ge 
5 - i mm a 



•escalation of a picture of law 
J> & fids or partly by 

Ions of the seme pxoate ot each time increasing resr kn e > This has the 
advantage that the waiting ti; 

screen is minimis T Indeed on account of the limited 
this, the read-out time of a coded pictim 
m-cranpaiisoii with the read o a time cd 




10 



it is c 

ofc 

An area of constant color value will he referred to hereinafter as a color 
pbel and an anea o f constant luminance vafee will he referred to .hereinafter as a 

pixel t m oi okrr pixels of a width e«ps k vM bc 

referred to hereinafter as a color picture hoe, A row of kmdaanee pixels of a width equal 
' - i v l oft \ 5 ijLtt€ arcmc - \ 

by luminance picture lines and color picture lines can be defmed 
by a coded picture by assigning to each iemmanee pxe! and color pixel a dfeim; 
code specifying me relevant luminance valne and color valuer, 
25 Fi «^ s 3 ^> <-f idesoadon shows the straemre of a picture of color 

^ ^ v Oxv « » <t , o m « t - i 

>8 p The color pixels hear the mtereace signs ^ r ,, ; c, j, p m be noted that m 
a. * ^ n wj > » ^ or j»t v or p } % n h I J f 

t twice as iargs s h dtmens be luminance pixels. Ti neans 

30 ! < < h i i j *■ a, ertiea is a 
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U 

factor of two lower than fee resolution of the Msascs information. 

A sdt&ble picture coding is that m wfeeh & digital code or digital, oofe 
ts are assigned to every iuisfcianoe pixel ana even- color pixel, in," codets) derlmeg die 
absolute value of the Lutmnanoe compute Y and the absolute values of the colour- 
5 difference components U and V respectively. Such a coding will be referred to hereinafter 
as an absolute picture coding. Preferably, representations of a number of low-resolution 

pictures aire reei I »soH teh coded pieorres This enables fee picture information to 

.e^ ' » r t - , * s -a ceo o v s tf\ out 

10 « o c „ J for theeonstma . e o* bv * i «» ek 

jicture dec; j > t 

The wc of a pteto® file with a number of absolutely coded pktares of 
different resolutions simplifies the -lepatfatiam of representations of composite plenum 
ataie a rep;evtatva of , small few-resolution picture is <nspiauu within the outline of a 
i!> representation o? a * ! « picture. The reproducing ot such a representation 

a composite picture is referred to as "Picture in Picture" (or "PIPO. Moreover, recording 

»r ^ C, ^ v l > i *. hat re non 

different resolutions simplifies the reproduction of enlarged representations of details of a 
coded picture. Such a function is also referred to as the TELEouncboc (or ZOOM- 
20 ftrneoon). The availability of absolutely coded pictures wife different resolutions implies 
that fen some of the TELE functions end PIP functions the reomreh picture ndormauon rs 
> e sex need no. he derived by mears vt Vfe v ^i.o.vxv^ 

in the orercaccofo'anre mo-m,. i m onur> t ccord fee cubed 
25 ^ - > i r t ns » fc > i.r * 

Kca^n . * i' Nf ^i* tv « oj - ,pte 

presented in the form of lines. 

When the afes uueb coded p meres are recorded in fee subfiles TV.06, 
TV/4 and TV it is preferred not to record consecutive coded picture lines contiguously, 
30 Such fnethod of arranging the recorded information is frequendy referred to as 
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1 Is that If a comparatively great part of the 
s of the disc or other causes, h reduces the 
>re«eaiation of the ceded picture are 
• ; & adjacent picture linos are 
t to restore. This Is not case with representations in which 
erroneously read pixels (or a picture line) are situated between two correctly read picture 
lines, k that esse the errors sis ^ead pixel. pict c i«) cas be *ep! seed sitnph by 
pixels (or a pfemre line) derived from one or both adjacent picture lines. It is to be noted 

<^sK "» xou also I e stored t, v * ben onto 

correction codes. The correction of errors on the bases of sack error- -correction codes is 
* W ts ih*fe£ote le.s suitable lot >$ se in dte situpHfkxi nictate 
i in which the use of cortex aretdts shoidd r*e 
ew of the resoMn i cost 
is the ease th§ t atormste Is reeortiet < a disc-shaped record 

* tock the past of the track needed for recordnp- ; coded picture xenj 
1 «f *«« of the spiral track. In view of a si mple restoration of 

s n i he « des r?b e that the © cd picture iocs d fa t g 
1 cs & ep-escnf3nofi of the p ic n. tv a pieced do urn advent 

each other ne« a t ■ o r;co No ren.~e ro rmcc c P *a a * 

I with reference to Figures 7 

Hgtire 7 snows a disc-shaped record center TO on which plena.- 80 
I of consecutive picture lines II, „„ 1a has been recorded in a spiral track 7! in 
x nr of a ietk s ^s BLu , Blue BLa ■ , > Bin , 

SLall ».rl ^ _ b v ; ^ x , wl - c j . ^ j, s> ! * 

< n^x iK ox*, es ^ i ^ csv. o * t . >v > : > eooec P >c no. ^ \u 
been recorded In sra * he ijjfermasioi > ve pictui as not 

contiguous s either m a radial >• in a tange reaion, '1 roe numeral 72 refers 

to an unreadable disc portion, also called disc defect. The defect shown extends over more 
than one tuna of the spiral track ?L Since the cox 




W 

bmng read incorrectly as result of the occurrence of disc defects. It is to be noted ih&t for 
the sake of clarity the length occupied by the coded picture lines BLs on the recording is 
5 shown to he substantially greater than in reality, in. practice, it occurs comparatively often 
h m i \ m lines. In 

view of the requirement that adjacent picture Hues should not he defined by adjacently 
re ied code* ; s i > i I so u -•< bctoa as the traeh 
depends strongly on the length M the iwm of the spiral track and on the length required 
10 v £ «Tx dDsolutelv coded pictam Itat; , > ^ m - » u, „: 

aoso^rry c**ued pu i t ' 
dssettptlioto 



x v k > < sed o, u o m,mmes 

>ack tha t i > ed is very \ , such high 

between the signal value of the pixels of the Mg^resolution piere-re and the signal vaius of 



com « sari of > aohmon plot re he tm md s sseque iH 
&&&& 

i v e this coding method 1 shows one knninaoec pbee } ol s 

20 inv.sn. ^ „ -\i,\> n \ , ^ 0 >V \ ; Ot 0;C 

corresponding Iftgheafesomtiou picture in the case mat the horizontal and the vertical 
resolution is increased by a motor of 2. Instead of dm absolute ! value of the 

referred to as residual values.! between the lurmnan.ee -<sh.es of the luminance pixels Y u \ 
25 \ m » re Imr o*mee P no * • uuw. no 

can fee demrmin e be h for da , * > anee a < for me coles formaiion \s the number of 
residual values eqyai to zero or feging very small is large m comparison with the number 
ol . ,t ^ o a > < -> u 

add o < \lh • > ^Ho K resit) ei rm^es am - e I iearo ^ ?y « d s 
30 s - . . x » . . :s JtVnan vodtftfc 
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A mMmn? coded picmtz car, be used u a basis for a residua! coding 
or . p 3 oon, *ut. '.iw -creused tenons Inus, uv neordoig one 3bso.verv coded 
.~e ^ > e, o ^ IK c*ie p ^re. o ^ <og reaolu< 1 n, * 
i it is possible to record a plurality of coded piemres defmiag 
% of the same picture with laa-easing resolutions. In the picture file TP1 
shown in Fig, 2 fee pictures in the subfiles TV/4 and TV are absolutely coded and the 

~ <J ' 8 ^ N ^ v > » > v* t * u 

erejuaf * a xesidaaily a tu 

1 ^ ! x o coded reside vay similar tofe 

s by a factor of four instead of by a 
factor of two as with the tummanee intoatioa. This means that a picture file 

i (4TV and 64TY) 




5 (MTV aad 256TV}, m Eng. 2. Leaving oat the color 
s 4TV and 64TV reduces the eequited storage capacity and the 
access time to the coded picture- isfbrmadoa m the picture file. However, the absence of 
1 ^' - de$4!V ano , v ,oa ^.v.c'ii,^.. . 

» ^ - x ^nation o 

a coded purer, u * vnur ro color information has been recorded *u „ol ? -v, , , n o 
- ^ coded picture defying a ^presentation of higher resolution or the color 

can be utilised, in order to reduce the total access time to the required picture io.foraiation 
t b verted to < ar ? X s u \ * 

contiguously to the luminance information V in the subfiles 4TV and 64TV, as is 
illustrated for the rile fP* in Fig, 2. An even shorter access tune to the required high- 

< u u > > u , \> w » t m ; t >ex t r\ ,t U 

256TV is divided into a portion U*, V* and a porboa I.T\ V\ the portion 0\ V* defmlng 
coior information having a horwonab < vertical icsoicooa uabch > Umo as low a? the 
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tmmmr: mpreseated by U«, \ * and IF, V together This is possible, tor example, k 
that for a picture the coded color Monoaikm of one of the four available pixels of tie 
picture s firs recorded i U* V* and subsequently fee- coded colo to r urn of the 
other pixels of the plenum is recorded, as is ilKtstraJui 50 Figure :< hi this Figure the colt r 
piaels beioogiag to II* Y* {IMl; OV31; lfV$l; ...)■» represented as shaded hiocks 
and the eelor pixel ekmgiug > U'V'2 ^4 UVi2; UV22; UV2) are 

represented a; non 5 ad? I docks. Ihe mformaUon 0"h V* is L6Tv and 256TV defines the 
color information with 3 hodzsaial and vertk ^okaiot < sk v mat 
the luminance Information defined bv the subfiles 4TY and 64TV respectively Thus, the 
- 4T\ 64 T\ respectivei? together with the color 
1 256TV respeeuvety again .un a 

half the resolution of the f unbrace information. This means that the ratio between the 

defined by the a > < - < *< e in; information o subfile 4TV and 64 TV asm 

e co o < ' v ' 3 fV and 256T* | ■, <jual to the tails 

1 of the color ^ so > and toe luminance information of the 
i by me safeties TW4 S TV, I6TV md 2S6TY as a total, so that 
'i 1 1 1 ot all toe stored coded ptcteres with the same resolute^ ratio between 
.0 > , , n 5 - , < L - , < « x ^ w 

Ho*Cn<.* x > ~ ? T » ** * u( K v v ^ a 

of the codec mac-re retooled In a^ios of the subfile 4TV h * also posshde to use me 
cot r r.utt n«»f hese>, * fv < * com-Ke ol n n >n ot m o < V 

x i iy state t oma > record c oded seel ne by line. 

x f , ^t x t«i s v.t iv>\ xm hoc 

Ox n o, * ia« cod e? idu&i alnes are esen t means o code oi 

vaiyms h. I c J e sp e requires i ig the ies 1 < a„ 

X O S < CS N x O T e U U < J ' x ft i =■ T 1 

xodec n e r na l x ' x 0 s s ^ v oe « x - - outii. 

x xXx f „ C\ pi, x.,x bOX X 



& i si mm n r$ 




LM c 



M the 



to carry out a 
LM {see Fig. 6} 
code LB, The Me 



ll,: , : * tr < x,:::-^::r lf , n of h, regally cooed ^iw 

! ^ * ut i o cj = i « « ,v* »m , , a jrs0 

the additional advantage that n facilitates she read synchronization and 
reduces error propagation alter an erroneously read residual code, 
a very fast vttral of seized coded picture ir^ ^ be aeiuesen t v 

— ^ J < — v - . . t % o ^ 

In Fig 6 these add esses rve to kdk; ted I > * ry or esampfc, as 
ADLNflu Am H#1009 hi the control file IIDB at the beginning of no sebfde 4TV\ 
The picture lino information in the form of the series of residaally coded picture lines is 
h se ted In me section \PDB of the uftgle 4TV fli g sector \FDd vJ $ ^ „ t e actuai 
subtle 4TV), 

he picture 1 s on g 
d^ ~ 1 - o\ i t ~ s - o the 

^ h. r - ihon ats&uoc bwoa the a* * ♦ , 0 { 

decoded ctu begin* Subdue m car h pre . i esracd - 



g of the recording of fee selee 

element cai fepowuonctf > 5 ^ 

* * ^»ted and in opoeal dsra storage systems it is generally much 
s at which the recordings of successive 
coded pictnre lines con the record corner begin. Therefore, tt is preferred to store only the 

ii <■ cded nc J , > *, j { , fltS0 j 

e< g are ce^ art b> distt cs juh u \ y equal to the accuracj is vbjch the 
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a. acated aad 



of address data, In the case of a d 
d ring i cm 

distances between the mssidons soacifi 



of one turn of the disc,, which megns thai die 
d by sddresses * i < > v correspond to half the 



length, of erne turn of the disc when, disc.- shaped record earners are used. 
The stored cos 

format (i.e. for a MihM reproduction the pndure should be displayed in an orientation In 
*Mi!v^> t iK*,n t u«v Iupc. ^ n ,V f untO <>'V Mi, abet o* 

I (Le> for a faithful reproduces the picture should be displayed 
rger thai width of the > en re} 

Bs As , ; P; :s x . k ' ^ >>0 > v. i sm «t C< < ci xv 05 vVU. J tC*U SS 

In landscape format (2a, 2b ? 2e and 2# and mm pctmc in portrait format (2c). On the 

pictore\ ^euTOa >us e. to eiun^ n i meters >canm^ olt 

esc i e hour l g cc t he sea e is of fib 

portrait type and to change, aver the scanning and/or picture processing « 
«. i r i t n *>->a, onueg reprec^^ fbc ^precautions or 

portrait sere pictures will he displayed in an incorrect roosted s <o Tins car be 
> yp? x>ssd>il as>ign a rotation the recorded axted 

ut t which code indicates whether the reprssen lation should he mx*i daring 

|te of 9 x 2 egret s tree can -o :aciedoi ir, every eim 

K If I , , i 1 s so s t s vs t t «sc rotation w - n o c PR or 
to store these rotation codes m a noM-voiatite memory arranged in the read unit or 
m,\v to tms v t 

1 u ing jo oc< if t > ,| me 

5 to ho displayed should he rotated and, if this is 
is can be performed prior to reproduction. A 



mommm 



& i m n/mt s 




coded picture. I ! > askukktrt aii gib 5 defined b> 

m s ; - Kues *o ,uui > save > OS o: the pk re 91 to >e d splayed after 

oaaxUtaan By sieans of a Uassku* n code and a magnification code ; is , ^ ^ 
specit) the < wiih v lacen part be gisai picture is to oo 

the above data it is also ji>mV to include othsr pieman display data in dv vMk m of 
the com > file BB sue r r sxa >k >aramet r spe i co > or lumteace 
** ^ion to bs appi ed efo.ro t repr< gntado - the coded pi e is displayed 
^orervet u x . apace. < ^ r , ecs.ak so, e-xc a % eh t ho p^utea m >*t ue 
r pr «»^ct " r * dk BB 



won/me 



>C1 v ! - 
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afore-menboaed tste taboo stet 

brightaess and o > i r v * x and other picture processing 
s to be performed prior to reproduction of the representation of toe coded picture 
will be referred to hereinafter as preferential reproduction settings., A collection of 
preferential reproduction setdttgs debning the preferred sequence as web as ah the desired 
picture processing operations lor ail the cooed pictures on a record earner will be r 

i t ue set of pMmmM reproduction sen > *S I s e< 

s to be selected bp 




« a family. It also allows a user to snake a 

5 settings- it is to be acted that when 
r of the write-once type is used She sets of preferential reproduction settings 
can be raw ! ,h,< > t >v> , only if mc> an. available during recording t s 
requires human intervention dance, recording. During reading of the record earner a set of 

ai regroducbon settings is selected and tee representations of the coded pictures 
can be displayed in conformity with i&r selected set c o "c ' -a ^ ^ . w< 
Figure 10 is a block d<agr*ur of an cmbo&me tea kt , cuk 1 mu ! sp < s system 
by means of which representations of axled pictures can he displayed in wnfor-nity wih a 

20 refers to a read unit tor reading the record carrier. For the purpose of applying the 

rnformadon being read the read van 100 is coupled to a control and signal processing unit 
101 Pron k nfomn don received from the read device 100 it* t n i 01 selec s h* i L 
Pn > , v " n u ( ,\vu,^' 6 ^ r c i si 

; . Oi' memory 1(12 By means ot a data a f -\ . <■ example a remote control 
device, a user can select a sat from the control memory 102 and can subsequently activate 
ra. urn 101 to art ac read a. at. \n *hi~h da- coaled pwnce mibnuahos ts read In the 
sequence ecifk t m ^ie.teo 3 „ t :rai <> , o Cn a m roi oi 

the unit 10 1 after the coded picture information ; is »ee« read am this mfonoab m is 
3 n acco h s ccted set ofprg erentia - no 



tppliet ledtsplas ^4 
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r if the record carder is of;; type ■ hlch eanaot be 
I repreduetioo settings then cannot be 
- This problem can be mitigated by providing lbs retrieval art display system in 
Fig, 10 with a fusn-vofctUe memory 105 m which together wnh a record carrier 
^tiSeatio axle a nevs ^ h ea , , i , > v ^ 0 , n nr -to o V n 
ocv ko changes of c preterm*! reproduction sewings relative to the - of preferential 
tepredricdos ;e ogs rec de > herecon rriei s sfe d o.r ths coord carrier 
specked by means of the re, u erne err, ion code, I ew ouhe cnexl sk 

capacity of fee non-volatile memory 105 it is d 
for the preferential «pmdtttk» setth 



• it is 



s of fee 



Fig vs by way o ipk - , >fthep 

e! ffc nthetU FPS on the e*v amet Th rormat U 

eon es a secdo DID in which the unique n > nci * > eatio rode is stored 
SuehsccxF caycorcp? i large raadon < generate v mams of ^ random 
i rfeer gerurrawr *ne iccorded on the record earn ltu= Ira®;, pr.ee eox 
Scaling » < ; years, months , days h, , cats anh frsem.e m 



l 110 the section Did is 
r of different sets of 



o a time code s 

sections PPSF FPS2, FPSo is which, a n 

FFSX, FFSo contains a portion BEL in. which a set identification number for each of 
the different sets of preferential reproduces settings to he selectee by dmeteui asm ere 
s \ci co, ; ml a portion specif) § the seque ice SI Q m %s ich the representation; ol tbe 
stored pictures are to he reproduced. This portion is followed by the coded sections 
FIM.fi , FfM#a storing for the pictures l. ; , 
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n 

s of the relevaat picture : 
Fig. 12 stows by way of example a suitable format 1.20 in which the 
* ; 4 des < v q moot < ;?:c of prefer produce* mngs 
ear, be stored in the non-volatile memory 105, The format 120 comprises a section 121 
::■ pecifying combinations c record a c t « sei denditeaiio < amber-; Tr 



POINT and specifies the address of the sections DFPSL „. f DWSn in the aon»voia!iie 

m Every section DFPS comprises a portion I..SEQ with a code indicating the 

space (for example in numbers of bytes) required to specify the new sequence. If the 
portion LSEQ indicates a length not eqnal to stero LSEQ will be followed by a portion 
NSEQ with • e ess m y seq* i ifter NS $ the new p ferentisl 

<-<aSs< ' O 4 v - ^ r x is 'i ' < tiv tfaoi >t 

15 operations. ROT mdieotes the section with rise rotation code, The sections LTELB and 
LP AN specify bse length available for the storage of the cess date relative to picture 
magnification (in a section NTBLE) ami picture teafl&iian <i» a section NFAN). in mis 
s t \ >k o select < u < - »h» ~ > , r , , ^ m r^auen h m 
be stored. Thus, it is possible, for example, to define three different lengths Indicating 

20 three different accuracies. LTELE and LEAN are followed by the portions NTELB wo 
NPAR if the i 

ring only the 




e*$,, ^ \paa months cdtxton - Inv 

recording of the differences it is possible to obtain an additional reduction by specifying 
! s s v. r ; v H f s r^ an 

enacted set of prefereauai repraduciion settings is derived from the preferential 

m$$:tm>*m m the record carrier and the differences stored in the 
> 105, and this adapted set is stored in the memory 102, 
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ms&c 

EPKQM, EE FROM o? 
reproduction settings -a the 




memory 10b. for ,'v,r-r>r m tte rtaw* 
NVRAM can be employe tl r the storage ot z 
retrieval and display sptem shown in Fig. I0 y 

Tats has the advance that a user cert display 
record carrier in accordance wills the same preferential reproduction setting on d 
picture retrieval and ^ ^ system;; to wfoch a , mercery 106 ,a be e 

When one of me two or both memories 105 and 106 axe ased for fee storaee of 

^OSand 10 rthhp se the unit 101 should 
comprise selection means. These selection means may he of a type which are operated by 
He user a make a choice from the vanous &ss i ? oov l^u eas 

^ S ^ « » .a, < U ^ t\"»;Ttll 

reproduction setting information stored en the record carrier and m the memories 105 and 
106. However, alteniatiyely Mectkm mmm may be of a type svMefp prior so 
re? redaction m the baais of the a meats of the s usuries 0 5 and 106 and she sets of 

- v e iv! v-t-s oi 

for example, > the nmmory 102. Subsequently, one of 1 amiable seta of p 
tings >e the memory 102 is selected in j 




don is f be Hon- 
' x < etc < , t ; repn ctios e«Ing > 
' - »e » w * , r 'u,p,'t j , vhx. 

yaiTi 

Nca e .a ce is made - file O ■ n ig c for ith 

m picture files IP! iP.n comprises a subfile TV/id eomauun* 
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20 



z & file OV has fee advantage feat an ovr 
recced or e rgcor< a e cai « in \« s 
time- This is possible, .for example, by successively by displaying the coded pictures Iks the 
subfile TV/16 as representadoss which wholly or partly fill the display screes, preferably 
in fee sequence defined by fee selected set of prelererfeaf reproduction settings. However, 
11 is also .possible 10 compose a representation in the form of a so-called mosaic picture 
from the subriies. m nfeeh mosaic picture & large number of a*prew>mndom of the ;odcd 
Miles TV716 are arranged fe fee form of a 
1 by the selected set of preferen 
setdngs. Sy way of illustration Fig. 13 shows a mosaic picture 130 made up of tl 

Fig. 14 shows m embadtatent of fee picture retrieval and display system of 
Fig. * i m 'e v . v v * s«v < <. , *i ,.t ! f,v< . n\ 

coafeDi < aid a picture pro \ m 4 ^.tm 
t 6 supplies the m&rmattaa read from fee record carrier to the control unit 1.40 and to 
t 141 via a signal pfe 142. The control unit 140 t! 
ined in the control files BE and IIPB from i 

6 and fee picture processing unit 141 are controlled by fee control unit 140 on the basis of 
fee dais em-red by a user, for example via a data entry unit 143, and on the nans of fee 
control data m fee control files BE m4 HDB. 

^ > gc n o on lor ry r $ I pu; r< is 

«. a p. . i n a Un h .u i bn 

-co drae per picfere reau However this means x < ttu 
v » r. <. >«. * 5 as b * rre The cai as 1 task foru <J s\ 

h n , t 1 T .s «. i s *v*. .ocn * ^ , I \ 4 • a f r^\:- ,>r 5 . 
c~c ding a s?n^pV ston toxs i dc to be 

used for this purpose. However, is general sacb a low-cost microcomputer is not capable 
of processing fee control data which is supplied at a high rate during readout of the 
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% BB and BOB. This is because, the rate at which the control data i 

y equal to the picture huormaoon rate) is too high to enable it to 
5 b > *" >vK ' s " 0 s s ptoh be si hat even 

?i data is recorded a times (n being an integer greater than or 
equal to 2) in > s i he record carder. A group of n times repeatedly recorded bit 
groups will be referred to hereinafter as a packet. Packets of u identical bit groups are thee 
supplied when the control data is read. Pig.. 15 by way of example 
m which the control date m die control files BB and ilDB cad be supplied hv t 
6 in * fi case * * to 2 and the number of hits per bit group Is 8. 

tn Fig. 15 the bit groups bear the reference ramaerai ISO and th< 
« - ferencui 151. "Die camber of bits per bit group a « £ hi and the mooter 

of bit groups per packet Is two. 

* * v ! a ' - x s f % > at e a wide 

Us sullied -by dm read ami is reduced by a factor of a without b;e use of 
By a suiad.de choice of the value of n d is thus possible to 
J® art d i polled a & the >eo sute system of 
the control and 141 to such an extent that it can. be handled by the slow microcomputer 

5 4 ! > v i em 144 a da 

extraction circuit 145 can be arranged to supply each of the packets 151 of control data to 
ihv mkroeomptUcr sy^eru 144 ^ one h« groan at a rate equal to the bit group ^petition 
rate divided bv n. 

- ^ ^ - ^ - ^ , t < h, tn,. 

divided by n. This cluck signal can he obtained very simply by using, oue hit at* each 

! > the syneartmixw o i 

' nl > N iu value mas signet t termite viti reqnency related to 

^ -\ - ' * - v 1 > > i I ire „ae >- i < n u, 

equal to had the repehbc > at- o ht packets (as shown ha Fig 13) or a multiple thereof. 
1 ^ ^ ^ v - « h un., w p ^ i. ,v th torn n u 
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t MS comprises a dock extraction circuit Ul 
$ an alienating clock signal coftesrxmding ?o the alternating logic values of 
i bits to a load control input of the register 160, Die register 160 is of a 
customary type which is. loaded wife a bit group of each packet 151 under control of the 
clock signal. The clock extraction circuit 161 also trusters the clock signal to fee 
rmctoeompa , u via Ok signal > of, P^o-aco, he mt csovc. .n fee eoe^n 
Ilk are arranged in so-called fhaaes, which bear the mtece mwwHi 154 in Fig, 15, In 
that case it is desirable that the beginning of each fratoe 154 can be detectnd simply, A 
very simple detection can be achieved by inserting at fee beginning of fee frames 154 a 
plurality of frame synchrofe nation groups 153 with synchronization bits 152 whi 



SOf logic v 



nofk 
$ of fee s 
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>„<v ft po on f^ c 

purjw. « v ; s , c m « . > <> h < . h, 

144, An incorrect read-in may be caused, for example, by a program k&rrapt, in which 
s of reading in the control data is interrupted in other to carry out another 
«ram can be called, for example as a result of the 
input of data in the data entry unit 143, k osier to fetch fee entered data from the data 
entry unit 14 1 Since ass incorrect .read-in of data from fee control files SB and XIDB is 
getaeah> eaeso>i r> « program exerrtm! a\| nre n u ; * error ^rva,>r p^mned 
m ua hays of me poreon 155 n; cameo on: -v * ,e rwxonw^r U4 used. Thv data 
mmMm circuit 145 comprises a frame synchronization detector 163 which detects the 

it < . j v a t v i x * f v M ~ *» U 1 - hfC v " !X 

ynefcre i t * 153. A beginning of the frame the frame 

t« « , ! \ ■> ( - n -» v m^H.,! a-msgealtom* 1 compter 44 
vknsu ail ? s >ntnn ef fee sepals reived via th al Um 64 and 165 

l reads in fee control data available in the register 161) in w, in 

. It is to he noted that, in principle, the functions of fee frame 
6 an* * the register ® mdh « lock xiraen* 
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em $m be peitonaeu by the microcomputer 144 itself. 

In fee at of readfeg k t < "x<n the 

! < * fifes I ? Sstecki ,o here s SO s derived f ma tlse 
s > f r i! ' ^ ^ i ^v>vv )ewJer\ei!u.c, k sg«i fe v., \ 

the raster ! M) Iron, a pkrere imbr::tauo*t cUk sbvca! which is usually s 

v«g hxeo reiauotwHp u 

n fee read -oia < es aad, eonseouemdy, wife the bit | 

t UDB. This is becauw ttef conuxv f ; & s ^ ^ cforc f!e5 !mVC bw . 
j <r tk same « ij Tt ere ore he dock sigt J n oadj ts ,e mglstc? 

nai by means of g 



!fe)c 



xjtnpte of Iks data exaction circuit 1.45, which 
5 1 u ^ < < ,J i. i v v , , !hC 

iM ° * > - * n v s a ^< <c^m. ,« u-n 14! via a signal hoe 166, The 

s > - * c*, < - ? i > w e c v u <_ r e 

A> detection of the begkmtig of the . > , r«et Mfmsi , be the signal supplied 
h c uivsjnifiiw^ . a *u s £ - n e4 m * jvMvi <t a^ > 

in the case that the Mammon is ke control, files is arranged in blocks, for 
example m a caamset which is customary wife CD-ROM md CD-ROM XA and w^eh will 
* uev.i'Vi. t flatter * h ete^v^ o > v c, t «. c cvw^ot 

0 o -0 oe t \ s s n _ , \n \ ~ , , . ^ , , 

o^ ^ah jU < ^ * v « t t * h ^ n » , t ( t - < 
always situated at a \ t * position rdstivc to fee block v\n section (SYNC)., 

^ n iiT t & >egioj q| 

of a block.. In fee last deserked method of s 
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Ibbno use is made of the f 
of each frame 15*. 1 
frame 154 < 
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bit mm s 

in that case it Is also desirable that the beginning of each 
t of bit groups ml containing any control data. Indeed, t?poa 
detection of the begtordng of each frame the mioroeoiBpoter calls a read-in program for 
controlliag the read-in of the applied control data. However, at this instant the 
microcomputer may be busy performing another control task, Such a control task must be 
interrupted before the read-la program can be called. This mterrapden of m active control 
task and the subsequent call for the m&-m program requires some time. Arranging a 

with a high reliability that during , ^ of the first packet 151 of useful control data in 
each frame 154 the microcomputer * is ready o read * the eonrrci < 
of the read-Pi program. From the aeeve k is evidem that the synchronization bit $ 
< . o > y serve a dual pin-pose, he providing 

< r » - t 4 s^hmg to? ! , ssel I control data is presented, 

i he se rrthab groups 153 e sed o y So ealering he waiting 
,k < c y r >, m o . . 5 s - r>, b group t> * e ^ « n , < ur - value. 
If the bit groups 153 ■*& also used tor syachroaizatios putposes it is 
important that the bit groups 153 exhibit a bit pattera which does not occur in the other bit 
Sterns ot the tram 15 P-^ purpose numerous diftme em^m w->h o 
as for example the use of non-identical bit groups in a packet or the insertion of additional 

packets of co < fee last 
I may he, for example, to insert packets comprising only hits of the logic 
value *0* after every ten packets. When a group oil for example, thirty-two frame 
synchronics bk group* 153 compmtng only bte of qb logic value "1 is used this 
> v f v » < . i ' «*< »o « * p Vd>*A 

not occur in the other packets of the irame 154,. 

< * r r " 

detail. The scanning unit 1 m Fig, 1? comprises a scanning element 170 for scanning the 
r 3 and for c 
, for e 



pct/ni in n 




1 fey the 
1 Y and two comr^iffcrence 
?L A coding eircuu 172 



sat the output of ibes 
f of pixels per picture. Th.e m.taai 
t 170 are converted Into a luminance 
& V and V by means of a customary matrix circuit 
* 5 n o * s t < s ( r 

•be lower-resolution pictures) and residaaMy coded pictures (for the higberasoitttta 
pictures) in accords ux * th fee sod g schemes de cry >d he > utbe re ihe scanning 
element 170, the matrix circuit 171 gad me coding circuit 172 are controlled fey means of 
a customary contra! circuit 174 on the basis of c 
mrcuit 174 by the control amt 4 via *» interface circuit 175, Tire t 
coded picuire Lnfen^^ ; 7 : mhed to dv omr< t{i , 

4 via the interface circuit 175. Tfee control unit 4 my comprise a computer system 
comprising a d sp as unit 176, a computing and storage unit ! 7 and a data entry unit ITS, 
or exam| ^ < » rd an bj 1 , < .v.,- hs di ay us 

176 and the data entry unit 178 are coupled to the computing and storage unit 1??. The 

1 v 1 > storage ai jer couple to the pic e scarai g unh J id 

iccoomm -.-it 5 via an interface circuit 179 and ISO respectively Titv teeorde- j.rm f- 
eompto a formatting and coding unit 181 which converts the information to be recorded, 
which ©formation is received from the control unit via an interface circuit 182, Into codes 
* ch are siumhi , r co d eg us which are arranged in a umat a fed e to record 
The data which has thus been coded and formatted b applied to a write head 183, which 
- 5 - 1 b m r >c ics e tK Jv - m lu 
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received from tire control unit 4 and, if a 

> m " nc KVt <e> 1 « ^ re, i\< to xx ec u earner 

Tie storage and cod \ d tint? 177 is jaded % U suits de ftwso to a 
* . restduaily coded ptuuw ^ iv 1 supplied h> jht- -m,^ > : ? 4 a A „ 
' - o , u „ i. i.u c* - ins? rut- j.s s s n >v. tK 

pica *<v fUcs IP <ind < S Mo cover, t >mp £ lit 177 .! been leaded 

* tor inserting in the eormo! fde 5 in a customary manner and in s 
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I rules, the ptssf<&ren&al reproduction settings input by 
an operator together with other sotornaueaily generated control dam, such as tor example s 
list of addresses at which the vanoos files save been recorded on the record corner !§4, 

The computing ami storage unit 17? my farther have picture processing 
software enabling the scanned picture information to be processed, for example for the 

5- < o. examples j offocu&c m * 

t oval s « for the purpose color adap * brightness hiprado of the pfctu 

apphed to ... ence -i order to V o?e t&j 

Very suitable eembinatiebs of a record carrier 184 and a recording east 5 
hove been described in tat inter aba in European Paten? Applications no. 8S2030b>-0 
• - . V ,V^ < <« s» 2*. F \«> 0-?b h*«^«S<nw 

c :«# §ep : ,> , r%\ : ^ > <v\ > *\ ?ns ^ ^> v\ c\; - v ^hn 

L *> A 90200687-3 (PEN 13 90201579.1 (FMN 13-243), and Dutch Patent 
Applications no. 8902358 (PKri 13. OSS) arnt 9QGG327 (PHN 13.242). The record earner 
t is emiaentiy suited for recording information in accordance with a CD 
. A reeordh g devi : recort 

t is Fig. IS, The shown r 



•c , e , , x 

in the so-called CD-ROM or CD- ROM XA system. 

By way of iiiustradon this format is shows broadly in Fig, 19. In 
urewji^ce wit> .h.s io:-oo me data is arranged ro taiexs «U'K >e Vm O oxoe.nondn>§ 
to the length of a subcode frame in the CD signal. Each block BLCC comprises a block 
synchronizing sec SYN t r section m tDccni sun aj tddtes H mo 
an absolute i k code com ? d the a olme n c« o the su code >o.di $ 
recorded whh h;e block, and if the CD-KOM XA format is used the block BLCK father 
comprises a subheader section SUBHEAD containing inter ana a die number and a 

, itt addition, each block BLCK comprises a DATA section containing the 
to be oc . o i c 1^ o <> 81 CK nw 3 ,o comf - i icet c, etxVxct t 




The recording tmn S shown is Fig. 18 forther comprises a CIRC coding circuit 187 f or 
ateriesn ng fee in formation tmd h i it) codes rcr the purpose o! em» detection 

and em correction (taeuuftsr also referred to as error COTCtion codes). 'The CIRC 

" ^ ! > > >- ^ mided 

Mntxamoa supplM by fee fonaattmg dread 186. After these operation have been 
performed the Information is applied to an EPM modulator 188, in which fee information 

6« r ends itself betie t the record c 

HFMmodulat i 38 adds .tfecode afm niton wfcch nelmtes «• 

the track 20 t e with the CD 
; to the organization shows in Fig. 2 hear the same reference. 

! co<n U <^so oil v-' 

to feaddn occk>< as customary in fee recording of CD signals, and A terminated wild a 
' 5 ' * s , ni c .0\\ ruck). 

s<> ' n is recorded A « orro ss pre ferret 
h * - N t- - BB - . t c e, » , c e CD ndard Ihene 

sections are the "Disk Label & Directory", referenced DU and we so-.eiied ae- .a. r 
* °" 1 " - - >< H % m "OH* <4..j>u C'v 

i of a standard CD-I system, P«fcntty. a tti.fi* FPS *Uh fee sees of ^fctvntui 
Amd aophe t oi,>n program secooj \f 1 abdmot o 
s DL and AT the control tile BB composes a sotmb IT ^nmnsing a section 
x ^ * ^ i e * v <> > je»e, t « ^r, 

era- na A at torea AvrfeA * s~ - a- u 5 i v 
vC^ > c > A vl k r - !n 
Acme. This o in other to shapUA retnev*; of the. requned <o by the 

microcomputer. If the section IT is not large enough to accommodate ail fee control data a 
pan of the control data can he recorded m a section a after the rue OV Is rrtat case it 



!j ;cinm 
section 
, section of predetermined 



pci ni - sons 




m 

Is preferred to include a pointer in she section IT to specify t: e storting address of FTC. 

For the case that ihe information has bees recorded in CD format Fig, 21 
<*s th sc K cuded subthe TV ^ch t -range on ,v tut* ines YOi 

Y02 Y16 with absolutely coded luminance Suftwrnarksj and the picture lines COT, 

C03 ; ,,,< CIS wife absolutely coded coior information, feat successive lines do not adjoin 
each other in the track direction udso referred to as i&ngcntMi directions ^ in a csirmsoo 
transverse 1:0 fee track (also referred to a 
Fig, 22 shows the position 
representation. As is show* in Figs> 21 and 22, a somber of odd coded I 
lines (YOI, Y03, YlS) with coded luminance felormadon are recorded in a , 
comprising the blocks BLCK #L #2 and #3, ..subsequently a number of e 
picture linos (CM, COS, .... CIS) with coded color information arc recorded in a $ 

*» me bi^K Pd CJC ,™ *«. men the even coded lenience p 
<Y02 ? ... ( Y16) with coded luminance information are recorded in a section comprising the 
block BLCK #5 #8 y the cod en co et * COS 0X 

CH) wren coca* cob s > ^ mn cn am recotaed w a v\ , » » v>, . d** 
- md#9 1 i oca pi i a fines in the blocks BLCKfl, . .. BLCK- ^ m fine a 
s part of the picture mp^ntatkm shown in Fig, 22. A $vwp of sections 
s part of the representation will be referred to i 
group. In a manner similar to that described above, 
parts of the ,'.\v,vi - the subfile TV The ,.ve » cue a dries wnh c 
information for the subfiles TV/4 and TV/ 1 6 can be arranged in a similar way, as is 
shows in Figs. 23 and 24. 

This arrangement prevents two or more adjacent picture lines in the 
representation, of the read coded picture .from being mad incorrectly as a result of disc 
defects, The restoration of representations of pictures in which incorrectly read picture 
m tdjo each other Is very difficult tc rca ae amdisti te 

restoration of an incorrectly read picture line situated between two properly read picture 
lines e represents the mentioned ease restoration » simple by replacing 
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g unit 141 in greater detail The picture 
* 150 inr delecting \ x Vivaui 
ft line numbers LN mdkaling the begmmug of each residnaiiy 
<»- detection circuit 251 serves for detecting the beginning of 
8 w each P k ' ture a residuaby coded picture to indicate the beginning of 

the section fIDB turning the addnnet of a number <>f coded picture Roes, b is to be 
noted that the detection circuits 250 eni 251 art needed on'h tot processing fee residaaih 
coded pictures and not for processing absolutely coded pictures Por die purpose of these 
detections inputs of the first and the second detecdnn circuit 250 and 25 i are connected to 
thesigne uth ^ We src.e 252 d> eo , rcMdu k ceded perms 

eonnee&o « 0 , ^ t _ v 

t re connected tc the inputs of mc decoding c kuii 2*2 an , t , < 

circuit 254. The control circuit 253 comprises an address generator 256 for addressing the 
memory locations in the picture memory 255. The picture processing unit U\ further 
composes a second address generator 25? tor atfrenrag . n . ta<*y o. vo> s ureer „ 
5 h 4> £ t! ' P u « morytoasign co crtc 258 fhe signal converter 
258 is of a customary type- which converts the picture information read from the picture 
^ o y 2 mio r io < o, or , > < . o , v u 0 , « 0 1 e 

wvooon,, „n 2^2 m~\ o - oe, u ,^ tt ^ „ Uv 

261a decodes the information received via the signal path 142 and subsequently supplies 
this decoded information to one of the inputs of the adder circuit 259. Another input of the 
,uoe o* cu t 25- is <am ectat to * w«? , .ipots , , rutt-e mum r, 2^ - c tmiU o 
the adding operation pes m I p the adder c rcuit 25$ is applied to the umhipko; circuit 
254. The control circ 253 « ed to die e 1 unit 1 is < rol a! path 

- C> > s ^ u , {J ? 



33 

dedicated hardware w * or a microprocessor system loaded with suitable control software, 
by mcecs of which on the basis of control commands received via the control sijpai path 
:m the ^ cv emt - 2So s: e m, mil p!e\ c ec t 254 ^ ermt cHest t such a vm j 
'<n< \ Mf!j\r - o* <^ 1 
5 into the picture memory. The fafbnnatkm thus stored in the picture memory 255 is read 
with me i i oi an a dre& < generator 25' ami is subsequent!} applied to ihs display urat 10 
via the signal convener 258 in order to he displayed, 

In Fig. 26 the reference numerals 26 L 262, 263 denote picture 

1 0 comprises 256 picture lines of 384 pixels each. The representation 262 comprises 5 12 

ptctu c i nes of 68 p xels ea h m i rh« % seaut o b <*npn es 102.4 pmturc u ics o 
1530 ptxeh; each Vbe eooad pictures eorrexponom mr prescn iumZ< 
263 ire k u ed o ecutive snl e V/4, 1 and 4TS of 5 pk* efik IP The 
capacity of the picture memory 255 shown m Fig. 26 is 512 rows of 768 memory 

15 locations (also ailed memory elements). If a representation should represent the entire 
coded picture thai subfile is selectee from the picture foe Oh whose number of pixels 
corresponds to the capacity of the picture memory, which in the present ease is the subfile 

choc can be made u ! e>ax d m sett 
data, such as picture numbers m& resolution order (this is the idemificobon of the snhBte 

20 resoUomm, winch are stored at the Cegemimf of each subfile in, for example, the header 
\D ot the Mocks Kl.t'K h 
read m by the control circuit 233 in response to a signal supplied by a hioek 
synchrom^lioo detects 252a cpon daectmc ot the beg ?m eg o cactt block Hi OK 
! v - v 3 v Co 'to. \ < dm. v m be 

35 v. , , u ^ ot Jteoegn ,» •« o * 

, muu ms uu nultiolex co: i «4 a> a suie in sxhdch m sis md oath 42 is competed to 
the d mt h pm < < I he pfcuuc n en o > 255 Moreove , the a d ess gej e( 1 256 3 set to » 
t z > m 1 Kations * - * \ hie re s of I 

successive pixel information, in such a way that the Information tor the picture lines 11, 

m ..^ 1512 is stored, in the tespuetr, e ro* s rl , ... , t5 12 of the memory 255. The picture 
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f 255 Is read out md is cozened inio a form 
5 lor the dis ^ la > ? uait 10 b >" »**» of m& signal converter 258. Hie read-out 

ixd b y thc sequence in which the address generator 2S? geacratas the 
• mri 11 «ormrd reproduction & ; sequence is such that the memory b 
siting mth the row n and starting with column ci wM® 
see with the. iitierlttrt-waft pnnciple and the 
d-out according to the imerkeed-satn 
T ci P te 1 od< hwvs of the > arnot 255 « « read < >x bseque ly al the 
eveo rows of the picture memory 255 arc road. In the c 

6 r < v ^ ? ^ e a vs are rest 

A very attractive alternative for the method of storing the picture, information in the picture 
. 255 rs that in winch the pienme memory 255 is ffca tilled with nature 

3 i m res > . >n re? rew ma k n i ph wr « u d 
* is wer% a , < < < , nr>i a 

sfctiMi* & the above, mmpla this U possible 
t of each coded pixel from the subfile TV/4 each of a group of 2x5 
^paiv< cctO <k c<v s t , nns 
n . ho j i known as d . oeoa replica" > e,V\ 4 belter P! cture quality is obtained by 
ailing opI> one of the memory e , , , , s 

a readout pixel and by deriving the other ptxels of the 1x2 mamx iroa ama em > - 

eanso own into ation technique his j <K s ki wn t s Tp; h 
interpolation" method. After detection of the next subfile (m ute present case TV) p te 
cootem of the picture rmm ^ . eo,h ame o^e , v, ^ t ^ i(t , , o: 

subfile in the methods described above. The amount of ^formation in the subfile TV/4 is 
only a quane* of that m the .abide PV Tins nsuits in a aucstandai rehuetiou of the time 
4i a% ^ , < v so a a ! a vc>,} eo.wua ot the 

picture flic TV/4 this ioswresoiudon picture is overwritten with a representation of the 
s me p tare aw g oesiied m n Vs the pic s with coded pi v o 

successive resoiut us succeed one another directly no me los w for the 
subfile TV after rea le TV/4 
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m 

s is to be t 



s generator 256 is set to 
asted? oniancc 




a state hi u i gieneo a address! g 

with the desired rotation aagte. Figs, 27o, 2?e and 27d illustrate how ikz picture 

formation 3 tored in toe ne ory for; rotation through m angle of 270, 80 md 90 
degrees respectively. For the sake of clarity these Figures only show die positions of the 
i e first two p e lines 11 and 12 o >i 

in the ease that a representation of a small picture is to he displayed within 
the outline of a full- scan representation of another picture or s if desired, the same picture 
PIP function) this can be achieved shop y fdl i s nation ot he picture 
memory 255 with the low-resolution picture of the subtile TV/4 without magnification, 
tnory 255 is filled fee address generator 256 is then set to & state in 
> for memory locations is addressed in which the small picture is to 
, To illustrate this these memory locations arc represented as a frame 264 k Fig.. 
26. km rg me memo processing described above die presence of the loweokmori 
5 picture m the subfile TV/4 again has the advantage that fee picture - kovmamm required to 
perform this function Is directly available in die picture file IF, so that additional 
processing is not necessary.. 

When an enlarged .represeotado o met absolutely coded pict 

tO v » ~ i Jt >* » » X - l O ,s>> 0 "g 

:) mat m «. ~ w i e if. i vl 

:5 of a group of 2x2 memory locations, so that a magnified tufi 
ot os ^o, , t< >o n&,o , sra> »m -tot, o mxut >g 
each pixel 2x2 times in the memory the memory may be filled m accordance with the 

v ! ' m . e \ ~ •> , t > » s , ^ 2et, oi setev ed m t^e 
* k " > - -m 1 -mo " ' ^.orr ee -mo ~ • n ^< „ re „to k N m tk 
reprcsentaiioti 262. The cmurk circuit 2:k w< re m * %, 2fa to a state m 
which the output of fee residual keokng circuit 252 is connected to the data inputs of me 
» 255, ihi aodres. go , i o w to a coo ==•= okch a < 



w&mmm 



f 255 in 



s in. the mpssnee in which the 
£ 4TV becomes available. The picture 
s is epphod to fee decodmg ckcuu 252 and 
n of the adder omaik 2S9 it is added to the residual value, after which the 
a thux Is loaded to he addressed en or> x k>ft I he part of t 

the record carrier eotTssrxmdlng to the fme 266 is 
pwferiDiv i the ha fom e cosno *B. The iafomsatie 

-contra! circuit 253 in response to a signal from the 




die secdon IIDB is reac 

acta., t Z%> <; v k ea 1> h. .ddnss of mat coded pet x 1 »e , fvn, ts^ 

unification which is situated shortly before the first coded jaciuw dee aor^pot^ng a> 
line n the frame \x Vfter his the coot oi circuit a PP I cs a o -rr ad u t t 
'4o vu ^ contra. ^ gnci oath 2exh ^ J, coe-trd >mt «, re<^nsc to ih s 
. « \ r i v a x * i ^ rxx>, » wr,tr me » «• mj the fleeted eoe,d n ewre dr. x 
United. When this part, b found the read-out of rfce picture information rs started m4 the 
15 adaptation m the content of the Mtotjf is started as soon as the part of the first 
i ^ mte lm wUch mm SP 0 ^* & d» m *® &e poture * ithm the frame 2m h 
reached. The detection of this coded picture line Is effected on die hast, ot n* dae 
numbers whkn together with the hoe synchronisation codes LD have beer* inserted at the 
nmng > eiUi cod a >wi<r hne Tlx wntn , ret i Cs iu me ^ nnxra LN m 
20 response to a signal from the debtor c» 251 f rage of the addre informatb 
e. uV Cegmnm, o uv suhttk *TV ecthies a raped ..^ , , , n - x. , 

obtained. The detection of the read-out of the c 

4TV, 



s in the subfile 



Fig, 2S shows aner 
s to ;eau out thn coded eia 

> . - . ., read 



wX N N H < , <; 



* tht sad unu 6 by meaj > > s 

■ smpfis ^ - ustoRiarj reed 



oa tee record canlet 184 by seaeeieg the 
^ je m K cos es F > < x s ;a:ds e read end 

unit 284 fot moving toe read head 280 hi a 
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cam ?ramv,erxe m the tenon m a pootan o: the traea 20 specified b> 4 selected 
address. The movement of me read head 2HJ Is coaooiied by a control unit 285. The 
signals converted by the read head 2S0 ate decoded by m EFM decoding circuit 281 and 
are subsequently applied to a CIRC decoding circuit 282. The CIRC decoding circuit 2S2 
S is of a customary type, which restores the origins! structure of the information v. inch has 
been interleaved prior to reeordkg sad which detect? and, if possible, corrects incorrect!) 
read modes. 'Upon deteedosi of Incorrigible errors the CIRC hucoding unit > > >v a new 
error flag signal. The information which has been restored and corrected by the CIRC 
) g circuit 282 >S3 which remm he additional 

10 information added by the formatting circuit 186 prior to recording, The EFM 

I u u ' < x . \ J ^ it .vit w 2 X ~ 

t c & j ess ^ N - i umunwv 1 nan n| 

circuit may comprise an error correction nrcuh by means of which errors which cannot be 

13 corrected by the CIRC decoding circuit can be detected and corrected, This is effected by 
me o r m i s m< I >>C \ * adde, n ma < r r> - tta 

err. , 5 „ Ki \ v. „ . < „ ew> o- *~ eun> 

;xpens s *c eessar} bet i e of en tm odes In t 

absolutely coded picture information can be masked simply by replacing the incorrectly 

20 < * utv«. x « ! - 1 - v I c " ^ ut t i 1 \i dmo^d from 

one or mem. 1 s x o~ >«. . - as v ~. eor~e> to ^m 

m erimtwi <mr'} K - t * baa ^,Ni mar 141 ; in 25, b> 

u i m i g ho -s n> cuit 253 so a* to be respon \vt « the e or bag sis 0 s spUed 
by <he CIRC decoding circuit 2S2 to control the address generator 256 m such a way dun 

25 « c * < * vaur » c >e n u\ \i\ ^ 1 2^4 

s ^ < , „ on no v>>- eeme to iw 

crcc input:. Subsequently, the address jt-vmo; is reset to us otevmus true aud extend of 

j t » * v. . x < > 1 ~ u m n v > » „ 

stored at the addressed memory location, 

30 In hec; a residua] i> >ded pic s ne the varus n e smorr) 
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vnltm* smo ale memory 255 when the en 



Fhe capacity of the picture memory 255 is large, *o that the cost price of 
such a memory Is comparatively high, The memory capacity may he reduced by arrmaging 
between the multiplexer 254 and she pictero memory 255 a sample rate convener 290 of a 
v stomary ype t ch re< i aers the number of pixe* per j e f am To 5 r2 

F i ? shows ex impie oi i e s mpte a t a averts 290 1 he j resent 
i~-\amob em? j ^ ^ Ai ^ , w t , , > , . , n , , , , , _ t 0 

number of columns of memory locations is a mmmy are preferably powers of two, ibis ' 
yields a memory oi panicufex $ satisfactory dtrneasio; s. Moreover, as a result of the 
Auction of the mutter of memory locates to 512 per row the required memory read* 

< cocy is redsi d so that lm striagem e< t < < a t » b niposed 
osad-out speed of the memories used. 

- > < !n c j» h „ ^ 

corresponding to approximately 5 MHz. which corresponds a approximately 5(.H5 pixels 
ductam of the 



r is also a 



The me of the sample rate c 
represents m a renins c-e *o -e iisp.a>eo o- a rapar) a 
hereinafter with reference to Figs, 30a, 30b, 30c gad 30d. 

* 5r< ume K3 refers to the dimensions « 

to secerdatae and the b.V; fV standard. Such a piccuK m accordance obh da PAL PV 

^mc n f5 x."i2 . i-^dot r./ ase 1?S > ics are 
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fits completely *:o»ii aspect mm of the tee 300 as defmed by the PAL TV s^xlard. 
only a small part of the available display screen area being Ml unused. 

lo Fig. 30b :hs re& rtncs :< t airai dab demnes a frame having the 
dimensions of a pim ire m avcordance with the NTSC T\ seacard Such a plants w 
conformity with the NTSC TV standard comprises 431 useful lines. This means that only a 
limited pari of a representation 303 of die m the picture memory 255 

fails outsids ihe outline of a pkmure in accordance wife the NTSC standard. 

swe. t f v 

t the height of me picture eormvpomb to pixels, the number of 
P ca ell es be g ^ 75 fo accordance w! h ih PAL 1 v md&rd aid 4g > ii 
rdance with the NTSC TV standard, When a picture memory of 512 rows of memory 
ions k employed without the use of the sample rate converter 290 this would mean 
a coded picture line does not fit in one memory cohmno However, by the use of the 

mverter 290 n he coded picture ei o 70S de< xc 

i s. 0( xled pi turc sines of 512 coded pis is, o hat a coded pic uc r e eai 

t ^sru,c Km e , I < ? ^ , ^ t , ti 

of the w,.c of the picture stored in the memory 255 substantially corresponds to 
the height of the picture frames defined In the PAL and NTSC TV standards, 

representation of the coded picture stoned In the p ( v m lemon 255 e ^espoods to tin 
original ratio it is paired to ®\ only 256 of the 512 columns of the picture memory %ith 
Picture mior^ou T\s , ^« for example, ov coring only the evee o omy me 
cad et du, p v are hno ,r e «r ^ o^ ^ W< ,c» ott fc * ,0 o. s ntdr ig to: so- o i 
v - \ * no v < 

The method of reducing me number of commas in the picture memory 
employing interpolation techniques yield a picture < < of satisfactory quality. 

This is in eontmdbhncuon to the method in *hicn only a part of the coded ptemre lines is 
stored in the coin mas of the picture memory, 

tdrawbacl &rp eel uqt s > comparath 
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ey are less suited for use k the s 
* c v eure>o v ,:aca > co Jit, , 
fur die case feat the picture memory 
512x512 memory locate. This method uses the subfile TV/4 wife 384x256 
oi ^ »* sTV wIi imxi 1 oc 4 pixels 1 m ) eplctt 



, rate converter 20, b> sncaos of wo,er u e r 
p«eis per read coded picture line can be reduced and men 
pixels per read coded picture line of fee subfile TV/4 to be i. 
id Tut 256 available adapted picture does of 512 coded pixels each are loaded duo fee 
* 255. Thus, 2Sd columns of S12 r 







s to the height of the 
NT3C TV system, ami whose quality is 

I w the bask of a coded 
width Is adapted by mfeg only half (256) the 

By way of lilusirafcn Fig, m shows 
the >no CvXkd pse.ee pa Uok5 12 o-.*kd pfeebd o\ n e , « x , i X mc \a 

by fee PAL standard. Fig. 30d by way of liberation shows a portrait sfee represematfe 

lh - - - ^ o fens x .e P<e ie -vri^n , i ajHg :y ^ a - , ho fnoeo .102 
deduce by the NTSC TV s 




290 swedes the use of a 

HTSC or PAL standard, 
sure representaboas of coded pictures the height of the repres 
corresponds to fee number of useful picture Idles, so that fee 
correctly for repteseafetfens of both types. 




nc 00175 

4! 



: CO Wi U< ' \ bS-i • 

foi ::>>;• h ; ; *iuction 
of m« main 

data ilie being derived from a main data signal 




n or equal to 2, 

4 record earner m c&umea CUm 5 char crued > ifcas i packets :*rs 
in femes In the control : signal mi tiw femes are amoved in data, blocks «r 

stng a eh s , m >eonen each frams 
.ve t» «$e Mock ■ syachimizatkHi $ec$%. 
3. x record came ^ * „ vv > rou^ v 

con i i h; rep at the beginning si 



4> A 

arranged at the beginning of each frame, which 
„ r v * c . o,' n a < a* control data 



3, charac:s:en.?.«d in that hie packets are 
synchronization bit groups being 
m a bu pastrp wtncu devotes 
of frame. 

5, \ cord ca erase cd in an >e *e <<-■:< «.-Ung * wo 

characterised in thai each coM data hit group comprises a synchronization ha having a 
oyxu van v 3\ * < ? 1 t t groups aitenaiting ^vah t i 

epebtien pattern whose freq ted to den y a- s ck seta 

& \ reeord c^n. . u ^2, ^ i <>r \ <, out t« 

each rracic 1 , . n , groups are in 

i bit groups > the da 
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data file aad & control die o$ 
data fife is derived from a main data signal m 
d coding rules ami in which the control fde *o 




nees peoaevs or o identical coa& 
£• lhan or equal to two. 
& A method as darned inClm 

arranged in fcimes m the control signal asd 



ik a coni.ro] data Signal is employed 
> " s each, n bs&$g 




A method as clsanad in Oaim ?. tharacierheb In thai dva packets are 
i xra ^es a u un. s s ^tuo'is u r fc 

1 Lie &«8*nniag ol each frame, wh < o ; s n m mi > «kh^i;<!Cv 
he. bit patterns med by the coma at; ss e ma 

U « A *nerh<x1 as claimed m any one of tf* Claris ?. a ami 9, characterized m 

1 1 ^ - » > , s s <. i t o t i 2 > -> 

the logic values of me synchnmizatjon bits of consecutive control data bit groeps 

f is related to : 




any one of fe Claims 8, 9, 10 and !i, 

o r'rort the comic a - grou i the elev; nt frame 
rules. 

dies on a record earner, the device comp-nsmg 
data tile to be recorded and a control file to be recorded a 
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l in that dm 



Hot both .files, « 
sass for supplying a eeamst data signal * 
i hk $smp$ t t \ equal to iwo 

S 14. A device ss claimed is Claim 13, characterised in that the control signal is 

adapted to arrange packets m msmes *nd to arrange frames in blocks of predetermined 
m c h >h>ci x N ig a lock synehrc . cci 3 a eh e \ omn| ; 
< < « i t < - • ' - < v ' vcefioit, 

15. < v v i x k r t t v< , a o 

10 with bit groups cox confining control data for eortrcdikg the reproduction 

14 A device as claimed in Ckim 13 5 c rarseisncee m that the means for 

i for arranging frame synchronization bit groups at the beginning of each frame, 
which bit groups form a pndetonaifted bit pattern whkh deviams from the hit patterns 
15 formed by fee control data hi! gxoups in the toe. 

%% A device 3.s claimed in any one of the Claims 13, 14, 15 and 16, 

characterised in that the means for supplying the control data signal axe adapted to 
generate <• f o x\ t 1 m^<r no U'-m ^<:x, <>: me ^mUm nnm * . >» or b ' u 

20 packets, 

IS, VNU^P UOVl-M Nil", - C >l> i\ \ iU . 

v. < s 0; O . ^ > „ . ! It c i , <> u < 

frame, said added bit groups ate in a predetermined relation with the control data bit 
groups k the toe. 

25 .!§> A device for reading a record earner as claimed m Claim 1, which device 

oc i o , rdc< ecodkg and d ic means for 

m„ ^ ^ ' o* n \ ^ 1 if i s >. i 
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